Gene rearrangement studies were performed on blood lymphocytes from eight patients with acute Epstein-Barr virus-induced infectious mononucleosis. The diagnosis in each case was based on characteristic clinical, hematologic, and serologic findings. The blood lymphocytes in each patient consisted predominantly of CD8+ T cells. EBV DNA was detected in seven patients by Southern blot analysis (EBV Bam HI W probe, Bam HI). A germline configuration was found for the immunoglobulin heavy and light chain genes (JH probe, Bam HI and Eco RI; C kappa probe, Bam HI; and C lambda probe, Eco RI). T cell receptor gene rearrangements were detected with J gamma and J beta 1 + 2 probes. Using a J gamma probe with two different restriction enzymes (Bgl II and Eco RI), the blood from each patient showed several bands corresponding to the polyclonal pattern previously described in the blood of normal individuals. Using J beta 1 + 2 probes with two different restriction enzymes (Bgl II and Bam HI), each case showed from 3 to about 12 extragermline bands of varying intensity and in different locations from case to case. In addition, each case showed relative deletion of the J beta 1 germline band. This oligoclonal pattern of T cell receptor gene rearrangements has not been previously reported in benign or malignant T cell populations.
Introduction
Within the last five years, the configuration of the TCR' gene has been used as a marker of clonality in T cell populations (1) (2) (3) (4) (5) (6) (7) (8) (9) . Generally, the presence of one or two extragermline 1. Abbreviations used in this paper: EBNA, EBV-associated nuclear antigens; EBV-IM, EBV-induced infectious mononucleosis; TCR, T cell receptor; VCA, EBV-specific viral capsid antigens.
bands on an appropriate Southern blot analysis has proved to be an effective indicator of a malignant T cell population, while benign T cell populations have usually demonstrated a germline configuration, often with relative or absolute deletion of the germline band from the 031 locus. There are exceptions to this rule; for example, clonal populations have been observed in two indolent dermatologic disorders, lymphomatoid papulosis and pityriasis lichenoides et varioliformis acuta, that may represent low-grade T cell malignancies rather than truly benign T cell disorders (10) (11) (12) .
Acute EBV-IM is usually considered to be a benign, selflimited disease caused by a primary Epstein-Barr virus infection. It is thought to begin with a productive EBV infection of the oropharyngeal epithelium (13) . The virus reaches Waldeyer's ring by way of the epithelium, where infection and transformation of B lymphocytes occurs (13) (14) (15) . The transformed B lymphocytes proliferate locally and may briefly enter the blood during the initial stages of the infection, but the number of EBV-infected B cells is usually less than 0.05% of blood mononuclear cells (16 Immunophenotype studies. The blood lymphocytes from each case were evaluated using immunologic marker studies and flow cytometry, as previously described (24) . A panel of B-and T-lymphocyte-associated monoclonal antibodies was applied, including the pan-B cell antibody B43 (CD19; Fatih Uckun, University of Minnesota), the pan-T antibodies 13B3 (CD2; Dan Vallera, University of Minnesota), T3 (CD3; Coulter Immunology, Hialeah, FL), TIOI (CD5; Dan Vallera), and G3.7 (CD7; Dan Vallera), the helper T cell antibody antiLeu 3 (CD4; Becton Dickinson, Mountain View, CA), and the cytotoxic/suppressor T cell antibody T8 (CD8; Ortho Diagnostic Systems, Inc., Raritan, NJ).
Immunogenotype studies. DNA from blood lymphocytes, which had been isolated using Ficoll-Hypaque density gradient centrifugation, was extracted and purified according to standard procedures (25) . 10 ,ug of DNA was digested with an appropriate restriction enzyme, and the resulting fragments were separated by gel electrophoresis in 0.8% agarose gel. Separated DNA fragments were then transferred from the gels onto activated nylon membranes (Genatran-45; Plasco, Woburn, MA) by the transfer method of Southern (26). Membranes were then hybridized with DNA probe fragments that had been 32P-labeled by the random oligonucleotide priming technique (27) . Details of the methods of hybridization and autoradiography have been previously described (25) . DNA probe fragments used included the joining region ofthe Ig heavy chain gene, the constant regions ofthe kappa and lambda Ig light chain genes (25) , the joining region of the gamma TCR gene (11) , and the joining regions of the beta TCR gene (12) . Restriction enzymes were purchased from New England Biolabs, Beverly, MA.
Detection ofEpstein-Barr virus. Southern blot hybridization studies were performed as described elsewhere, (25, 26) using 10 sg of purified DNA digested by Bam HI. The resulting fragments were electrophoretically fractionated according to size and transferred onto activated nylon membranes. Hybridization was performed with two separate EBV probe fragments that had been 32P-labeled by the random oligonucleotide priming technique (27) . One probe consisted ofa Bam HI W fragment of EBV DNA (28) , and the other probe was a 5.2-kb Bam HI-Eco RI restriction fragment containing the 500 bp tandem terminal repeated sequence of the EBV genome (29) .
Results
Hematologic and serologic diagnostic studies are summarized in Table I The oligoclonal pattern of beta TCR gene rearrangements found in the blood of the patients in our series has not been previously reported in the blood or lymphoid tissues of patients with other benign or malignant T cell populations. Since the large majority of malignant T cell populations are thought to be monoclonal, arising from a single cell that has already undergone rearrangement of its TCR genes, each T cell in the clone usually has an identical beta TCR gene rearrangement. This results in the appearance of one or two nongermline rearrangement bands on Southern blot analysis (because either or both of two alleles may undergo rearrangement) (1) (2) (3) (4) (5) (6) (7) (8) (9) . Three rearrangement bands have been reported to occur in several Southern blot analyses of two benign or indolent T cell lymphoproliferative disorders, lymphomatoid papulosis and pityriasis lichenoides et varioliformis acuta (Mucha-Habermann disease) (10) (11) (12) (36) .
It has been proposed that the T lymphocytes in the blood of patients of acute EBV-IM are important in containing the EBV infection and recovery ofthe patient. Since there is a lack of correlation between the appearance of humoral immunity and recovery from EBV-IM, attention has been focused on cell-mediated immune functions. In support of the hypothesis that cellular immunity is a prime mediator ofrecovery in these patients, T lymphocytes from EBV-IM patients have been shown to delay outgrowth of autologous EBV-infected B lymphocytes (17) and to inhibit outgrowth of EBV-transformed human fetal lymphocytes (18) . Outgrowth inhibition can be demonstrated with either CD4+ or CD8+ T lymphocytes but is greatest when the effector T cell population contains both CD4+ and CD8+ T cells (37 the evaluation of the blood of known or suspected lymphoma patients by gene rearrangement studies. The presence of extragermline bands alone should not be used to constitute evidence of malignant T cell clone if the patient is suffering from an intercurrent illness that may be viral in nature. Although a unique pattern of 3 to 12 bands was observed in all eight cases reported here, it is likely that, at some point in each of these patients' courses, only one or two bands may have been detectable.
